edges of these precipitates and 1 edges on the edges are comprised of the same partial dislocations stacked vertically oi slightly behind one another. All three variants of Shockley partials have been observed on the same {111} faces of precipitates, and all interfaces of the precipitates display a strong preference for <110> configurations. The similarities between growth of ledges on the broad faces and the edges of precipitates by a kink mechanism are described and explained.
I . INTRODUCTION
The interfacial structure and growth kinetics of Y' and Y(Ag2Al) precipitate plates in Al-Ag alloys have been extensively studied by conventional and 11 in-situ 11 transmission electron microscopy (TH1)
techniquesl-11 because these precipitates represent one of the simplest diffusional transformations involving a distinct change in crystal -2-structure, i.e. from fcc to hcp.l2 This system also serves as an ideal model with which to test the "general theory of precipitate morphology" originally proposed by Aaronsonl3 in·l962, and which has been explored in many previous publications.4, 8, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] According to this· theory, when the composition and crystal structure of a precipitate differ from that of the matrix, the precipitate morphology is determin~d by the mechanism of atomic attachment across the interphase boundary. In the case of precipitate plates, the edges or fast-growing faces of these plates are proposed to have high-energy disordered structures, permitting them to grow at a rate limited only by nonstructural factors such' as long-range volume diffusion. Conversely, the broad faces or slow-growing faces of these plates are proposed to have lower-energy ordered (coherent or semi coherent) structures requiring them to grow only by the formation and passage of ledges laterally acro~s the interphase boundary. Although the edges of such ledges could have a disordered structure and therefore also move at a rate controlled by volume diffusion, the ledge mechanism of growth is overall a much slower process, which results in a large aspect ratio, as observed for plate morphologies.
Within about the last 20 years, the growth behavior of the faces and edges of plate-shaped precipitates in a variety of alloy systems ,has been compared· to growth kinetics predicted for fully or partially coherent and disordered interfaces. 
Transmission Electron Microscopy
Typical contrast analyses were performed using Philips 301 and Siemens 102 microscopes, operating at 100 keV accelerating potentials.
In general, bright ffeld (BF) micrographs were taken in strong two-beam conditions with s>O. Weak-beam dark field (WBDF) images were obtained by tilting the incident illumination so that the desired diffracted beam was positioned on the optic axis (usually g,3g conditions were used). Selected-area diffraction patterns were recorded using a 1 \.lm intermediate aperture in the Siemens 102, and a 10\.lm aperture in the Phi 1 ips 301 .
RESULTS
Since there is only a small difference in lattice parameters between y'(metastable) and y(A92Al) precipitates, it is virtually impossible to distinguish between them in an electron diffraction pattern.4 However, the heat treatments employed in this study are most likely to have produced either y' or early-stage y,l2 as designated in the following. Trace analyses of the precipitates in Fig. 7 show that the Possibly the most striking observation was the prevalence of l /2 < ll 0 > di sl ocati on contrast on· the precipitate faces. In addition, • two types of l/2 <110> contrast were apparent: (l) that which was positively associated with ledges and therefore, was probably due to interacting l/6 <112> dislocations/ledges on alternate {111} planes, i.e. G and H in Fig. 7 , and (2) that which did not appear to be associated with a ledge and was thus due to l/2~10> misfit dislocations, i.e. the dislocation across the face in Fig. l(a) . While only a few of the latter type dislocations were seen, nearly half of the interfacial It should be emphasized that relaxations are not accounted for in the hard-sphere model shown in Fig. 11 and therefore, the actual interface is probably somewhat different. However, even considering relaxations the edge of a kink should still be a preferred site for advancement of the in~erface.
CONCLUSIONS
(1) The present work indicates that growth (thickening) of precipitates occurs by lateral migration of 1/6 <112> Shockley partial disl~cations/ledges along the precipitate faces, in agreement with previous investigations.
(2) ~1isfit l/2<110> dislocations were also observed on the faces of these precipitates, although less frequently than l/6 <112> dislocations.
(3) Nucleation of all three variants of Shockley partials on alternate {111} planes appears to occur at times, possibly due to a reduction in the overall strain energy associated with the fcc-hcp transformation.
(4) There is a strong tendency for different variqnts of single 1/6 <112> dislocation ledges on alternate {111} planes to interact, forming multiple-unit ledges which display the contrast behavior of l/2 <110> dislocations. Although l/3 <111> dislocation contrast was not observed for interacting ledges in this study, there seems to be / ... (5) Both the edges of precipitates, and ledges on the edges, are composed of 1/6<112> partial dislocations, which align vertically or slightly behind one another along the precipitate periphery. (6) There is a strong tendency for dislocations/ledges on both the faces and edges of the precipitates to lie along low-energy <110>
directions.
In addition, ledges on opposite faces of precipitates often align vertically, and there· is evidence that some of the dislocations on precipitate faces may be loops, wrapped around the precipitates in a dipole configuration. (7) There is a vacancy-type strain field at the edges of precipitate plates, and the density of ledges on the precipitate edges increases as the edges deviate further from a ~10> directionL (8) Ledges nucleate at precipitate intersections and by incorporation of matrix dislocations I y into the interface of precipitates, in addition to nucleation at plate edges ~s observed in previous investigations.
(9) Ledges on both the faces and edges of precipitate plates may prefer to migrate by the motion of kinks parallel to the dislocation line direction rather than by overall forward propagation of the dislocation ledge due to additional disorder introduced by a kink, making it a preferred site for atomic transfer across the interface.
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